Extraneural broad ligament ependymoma is a rare entity. Herein, we present a case of unusually large broad ligament ependymoma in a 32-year-old female with pain and lump in the lower abdomen. Contrast-enhanced computed tomography abdomen revealed multiple heterogeneously enhancing pelvic masses with lobulated surface in bilateral adnexa along with multiple peritoneal nodules. Her relevant serum tumor markers were unremarkable. Core biopsy revealed tumor composed of elongated cells arranged predominantly in true and pseudoperivascular rosettes. The histopathological differentials included ependymoma, primitive neuroectodermal tumor, and teratoma with neural differentiation. Results of immunohistochemistry favored the diagnosis of ependymoma. Surgical exploration and optimal cytoreduction were done, and a final diagnosis of primary broad ligament ependymoma with peritoneal metastasis was made. The patient received six cycles of adjuvant chemotherapy and is doing well after 8-month follow-up. The present case highlights the diagnostic workup and management of a rare and an unusually large broad ligament ependymoma with peritoneal metastasis.
INTRODUCTION
Ependymomas are primarily tumors of the central nervous system (CNS) arising from ependymal lining of the ventricles and spinal cord canal and constitute 2%-9% of neuroepithelial tumors. [1] Extraneural ependymomas are rare but have been reported to occur at various sites such as sacrococcygeal region, [2, 3] ovaries, [4] broad ligament, [5] [6] [7] [8] pelvic soft tissue, [9] mediastinum, [10, 11] omentum, [12, 13] liver, [14] lung, [15] and small intestine. [16] We present a case of an unusually large ependymoma of broad ligament in a young female.
CASE REPORT
A 32-year-old lady presented with complaints of pain and lump in the lower abdomen for the past 1 year. On abdominal examination, an ill-defined multinodular irregular mass involving infraumbilical, hypogastric, and both side lumbar and iliac regions was present. Per rectal examination revealed two large firm masses palpable along the posterolateral wall. No apparent mass was found on pervaginal examination. Contrast-enhanced computed tomography abdomen revealed multiple heterogeneously enhancing pelvic masses with lobulated surface in bilateral adnexa together measuring 20 × 15 cm. Bilateral ovaries were not identified separately. Multiple peritoneal nodules were noted in the right paracolic and subdiaphragmatic area [ Figure 1a and b]. Serum levels for tumor markers carbohydrate antigen (CA)-19.9, carcinoembryonic antigen, lactate dehydrogenase, alpha-fetoprotein, and CA-125 were 9.35 U/ml, 0.6 ng/ml, 345 U/L, 4.40 ng/ml, and 19.40 U/ml, respectively, and all these values were within normal range. Gastroduodenoscopy and colonoscopy were unremarkable.
Image-guided core biopsy revealed a tumor composed of elongated cells with fibrillary cytoplasm and monomorphic nuclei with salt-and-pepper chromatin. The cells were arranged in the form of true and perivascular pseudorosettes [ 
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This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms. neural differentiation was excluded based on normal values of serum tumor markers. Tumor cells showed strong positivity for glial fibrillary astrocytic protein and neuron-specific enolase. CD-99, synaptophysin, and chromogranin were negative [ Figure 3a -d]. A final diagnosis of ependymoma was suggested. Magnetic resonance imaging (MRI) of brain and spine did not reveal any lesion.
On surgical exploration, there were multiple nodular masses involving omentum, pelvis, right paracolic, and right subdiaphragmatic peritoneum. A large lobulated mass was present in the broad ligament adherent to the uterus and bilateral adnexa [ Figure 4 ]. Optimal cytoreduction (en bloc excision of the uterus, adnexa, and the tumor mass; total peritonectomy; and pelvic and para-aortic lymphadenectomy) resulting in R0 resection was achieved.
Grossly, the tumor mass was adherent to posterior surface of the uterus and bilateral adnexa and measured 17 cm × 17 cm × 8 cm. The peritoneal nodules ranged from 5 to 6 cm in diameter. The tumor was firm in consistency and gray brown in color. Serial sectioning also revealed entrapped rectum [ Figure 5 ].
Microscopy showed a well-circumscribed tumor with cells arranged in lobules. The cells were elongated having fibrillary cytoplasm and monomorphic nuclei with salt-and-pepper chromatin. Diagnostic morphological features in the form of true ependymal rosettes and perivascular pseudorosettes were identified. No nuclear atypia, necrosis, or mitoses were identified. The peritoneal nodules also showed similar features [ Figure 6 ]. A final diagnosis of primary broad ligament ependymoma with peritoneal metastases was made. The patient received six cycles of adjuvant chemotherapy (carboplatin, ifosfamide, and etoposide) and is disease free after 8 months of follow-up. 
DISCUSSION
Primary extraneural ependymomas are rare tumors and have been categorized into sacrococcygeal, pelvic, and extrapelvic ependymomas. Among these three categories, sacrococcygeal ependymomas are the most common. They arise from the ependymal rests lying in the presacral soft tissue or subcutaneous tissue of the sacrococcygeal region. Pelvic ependymomas have been reported at various sites among which ovarian ependymomas are the most frequent. [4] Extrapelvic ependymomas have been reported in the liver, lung, abdominal cavity, and omentum. Misdirected primordial germ cells, ectopic glial tissue, neometaplasia of peritoneum or mullerian tissue, or fetal remnants from previous aborted pregnancy have been discussed as possible mechanisms in pelvic and extrapelvic ependymomas. Sacrococcygeal ependymomas have almost equal sex distribution, whereas both pelvic and extrapelvic tumors tend to occur almost exclusively in reproductive age group females. [4, 5] There are only four cases of broad ligament ependymomas reported in literature. All four cases affected females in the age group of 13-45 years. [6] [7] [8] The most common clinical presentation was abdominal pain and discomfort [7, 8] followed by abdominal mass. [6] The reported size of the tumor varied from 6 to 13 cm. [6] [7] [8] Peritoneal metastases have been described in broad ligament ependymomas. [6] The present patient was a 32-year-old female who presented with abdominal pain and large abdominal mass. The mass in the broad ligament measured 17 cm, thus making it the largest ependymoma of this site. In addition, there was extensive involvement of peritoneum, omentum, and surface of left ovary along with entrapment of rectum by the tumor.
On radiology, the broad ligament ependymomas can mimic primary ovarian tumor as it simulated in the present case. Furthermore, the presence of rosettes in a core biopsy many a times poses a diagnostic dilemma whether it is true extraneural ependymoma or teratoma showing neural differentiation. In such scenario, the ovarian tumor markers are of immense help as were found in the present case.
Furthermore, it is quite important to exclude metastasis from primary CNS ependymoma prior to offering a diagnosis of primary extraneural ependymoma. Therefore, after a core biopsy diagnosis of ependymoma, an MRI was done.
Surgery is the primary treatment of extraneural ependymomas. [6] [7] [8] In view of rarity of the extraneural ependymoma, the role of adjuvant treatment is not well defined. Depending on the location of the primary tumor, either adjuvant chemotherapy or radiotherapy alone or a combination may be considered in patients who have high-risk factors for disease recurrence. [7, 8] Tumor recurrence has been reported twice in one of the reported cases, [6] thus suggesting that there are high chances of recurrence. Hence, long-term follow-up of these patients is required. In view of large tumor size and disseminated peritoneal metastasis, our patient received adjuvant chemotherapy after R0 resection. The patient is being followed up regularly and is doing well after 8 months of follow-up without any evidence of recurrence.
This case highlights the diagnostic workup and management of a rare and an unusually large broad ligament ependymoma with extensive involvement of peritoneum, omentum, and pelvic organs.
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